The determination of serum concentrations of osteocalcin in growing pigs and its relationship to end-measures of bone mineralization.
Osteocalcin, a 49-amino acid, gamma-carboxyglutamic acid-containing protein produced by the osteoblast, has been shown in laboratory animals to be a better marker of bone turnover than alkaline phosphatase. To determine serum osteocalcin levels in growing pigs, we isolated pure porcine osteocalcin and developed a double-antibody RIA. To evaluate the effects of dietary Ca and P levels on serum osteocalcin, 36 individually penned crossbred pigs (19.5 kg initial BW) were fed fortified corn-soybean meal diets (.95% lysine) containing four levels of Ca (.42, .66, .90, 1.14%) and P (.35, .55, .75, .95%) in a 30-d test. Increasing dietary Ca and P improved body weight gain quadratically (P < .02). Most bone traits improved quadratically (P < .05) with increasing Ca and P. Pigs were bled on d 0, 10, 20, and 30 to determine serum levels of alkaline phosphatase, 1,25-dihydroxyvitamin D3, and osteocalcin. Osteocalcin decreased (P < .02) linearly with increasing Ca and P on d 10, 20, and 30. However, this effect was much more pronounced on d 20 and 30. Alkaline phosphatase decreased with the first incremental increase in dietary Ca and P, but was not affected by higher levels on any day measured. Osteocalcin was inversely correlated with growth rate (r = -.54, P < .01), bone strength (r = -.57, P < .01), metacarpal ash (r = -.29, P < .10), femur ash (r = -.60, P < .01), and femur ash weight (r = -.65, P < .01). Similar results were found for 1,25-dihydroxyvitamin D3. Alkaline phosphatase was not correlated with performance or most bone traits on d 30. Based on this model, these results suggest that serum osteocalcin and 1,25-dihydroxyvitamin D3 are better predictors of bone mineralization and(or) turnover in pigs than serum alkaline phosphatase.